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(57)Abstract 

PROBLEM TO BE SOLVED: To acquire the transmission 
characteristics of high estimation accuracy in irreducibly 
minimum circuit scale. 

SOLUTION: At a correlator 4, a tap coefficient 
(transmission line characteristics) is estimated by the 

mutual correlation of a received sequence and a ...^ 

prepared training sequence and at an LMS algorithm J 
executing part 5A, that estimated tap coefficient is ^ 

:-f • 

corrected so as to reduce an error between the 
estimate of the received sequence and that of a 
reception sequence prepared on the side of reception 
based on the estimated transmission line characteristics. 
Further, at a zero tap fixture executing part 6A, the tap 
coefficient having a minute power among the corrected 
tap coefficients is forcedly turned to '0' (zero). 
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?^^2-c«. fflBig§4®tB:^-r?st)ttis:M {q&) ^ 

•y y^i-fc* tt<S I ^eS:*^ e> gaiS n 5 ^ i: IC tS: -5 . 
[0 08 1 ]l!ste?BKi^KgRK»:^j*-fta^^ 

&fflCW»UT*#. LMS7;l':fJXAlCJ;0iR3tb 

:^L*ifcfc;^iri^>y«^&S:0 (-tfa) fc-rscttcj; 

[0 0 8 2]il#©m^3. $T, m[M!bfc||;K®}g§| 
li3j;i;2T(i. fflglil4©^g(CLMS7;l/:f'JXA 

iJ^TlcUiBjf SSIi£©J^^3 0J;plC. LMS7;P 
:^ U XA^fTgCfc'tt-e^' y >'^^Sc^£ffiiE■r J; 5 (c LT 

[008 3 1 .i*J»v.3^«»P*>TW»t««2BSEBa4* 

^ii«®3gjfe3ic-3^^^aiK!ijai«<^^ 

1 c«. ^11 ojiffl«¥jbiic*3t,iTe2iK}i^ii 

SI 2©{4gicES$n?>t)©TfeS. bfe*J-:?T, fs 1 
jI8§«l««B 1 C CH. i^t UTLLkrz:;i>-^f.jR$lJA 
fia±i*J:i;Sffl«^JAli«?L2AtSS!Sn, ai:f)i: ^ 
bT^'yy^»ttl:t)ffl?3**SilSSn5. :i(D9yf% 
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[0 0 8 4] eMKJt^^si cli. tzt^imeiz^ 

Ltz^OiZ. ffil|g4 tLMS7;P=fUXAIIfT855C 
i:«:{iATli-5. LMS J^P^UXi^UffSBS Cli. A 

-5. ;icDLMS7ji/=fuxAjiffgi5 5ctt. mmcomm 
3-(ntm-<DmiE3r$>*). mmiS4{z^^^y^w^^ 

[0-0 8 5] ^#l^{SiiM'ii.i3lSil»Bq-r-5. jE-f, ffl 

m?S4izi5\,^r^ijmtmm\zxijhi'-~>ifmits^ 

rf'JXAHfrlSS CTH, §«JS?!iJA*«^2!6ie,A* 
$ §ft^?ij t }ft)t t fcfeMKI^tt ^ i: (C^mfiiJT . 

n. m.&(D^y:f%^(Dm^m\z. ^mf)U^^<m:^ 

[0 0 8 6] ,:3S3WMmBSiiiE5pM?jii^^^3l38g 

[0 0 8 7] ei^B«l5£^glCtC*5tiT. fflllii4C 

■r-5. LMS7;P:i'JXAtt, lt^©«!]miCJ:oTiR 
«itftt*iS?5:S*i,- ffiHgg4T}t^tfc<i£LMS T;!' 
d-iJXAO^UWffiiibTl/i-SfcJi), iR**iji<fflIE5am 
«il5*5Ci:/4«Tt5. -ef^fcfeSC^ *gMli4(D»S(C 
«LMS7;i'Zf'JXA||ffSI5 5A*tg^gg$nTVi.5. 

V\Z. L M S 7>»l'rf J XA^frSB 5 C Id: OiR«*5fT*) 

10 0881 jEiOfstiiiQi^'igaMSi^M^Ki^^^ 

tut. Lus7)id u XA^ff SB 1 0 y -fm^mm 

iODa3ttt(C«@LT> LMS7;l'=f'JXA*fTgB5C 

^bfc^' :;'^ScSLMS 7;i'rfJXATffiiE-r-5 c: t 
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CJ:0, hU-^>i/?S?iJoSEffl§IKaoiJ-f K^- 
[0 0 8 9] *is©}^ii4. tmmLitmmo^mm 

l43cti;2T«, ffiHS4©«:gtCLMS7;l/rfUXA 

T. &.Tizmm-r^mm(oi^m4(oj:o\z. o^v^h 
[0 0 9 0] ST, m^\z-z>\/^x^mri, Bistt*^ 

^4©eMK«S^g*^L.Tli2.. CWei^KJt^^ 
g 1 Dtt. Mi^ LfcHiSOJgSI 1 ©eSIBSjftSSS 1 A 

tmm\z. mi i ©jg^^^bSKc^t^TeMKHi^Ks 

1 2©{4@(CES$n-5fe©T*'5. LtzftWx. &'M 
K}ft5£^glD(Cfc, A*i:LTKU-z:>5^jR^iJA;f3 
«^ i43J:w:§m»^JA*ffli^2*i«i^sn, mttL 
X:$'y:r^^\iiti^^3iimm^ni>. z<Di'y^W>». 
m^^3^:ffLX^itl^l 1 (01 l#K). 

(0 0 9 11 eSIKift^SaiDtt, fci:A«H8{Ca^ 
Ufc<k'5ir, fflHg§4i0^-;'7'H^^fTSB6Di:*<i 
;iTl.i5. 0^-;/7'H5g|lffS156D«. llifi©}^li4T 
ttPt-WMiEgBTSD, ttMil4©^eicai!^$n. . 
®ffiB8ll4 T*«) e.nfc^' y :^^»®it:£«ICt3ViT- 
^U^)mTt:mK>^.<J;:o\ZW]i^t^. ZOO^-yZf 

s^Uff SB 6 D ©i^ffi«figtt. Mai orz^m<^mm 2 © 

0^-y7'H)£*fTeP6Btl^SI©fc*, El^^^HSf 
C:©0^-;/:/@^||tfSI5 6D©^^lCtt, JttilS 

(jtism oicies-r-5) ©tB:f3ic@a%-ti-&^{kiii 1 

[0 0 9 2] «l#lCOtiTSiigi-5. sr. ffi 

mi§4\zii^^x'^ii^tmm\zxt)hu-=.>^?kmtSi 

C©}t^fili. ^S©0:J'<y:/a^*}Tgi56D'Mil 
0^'5/7'H^*fTgP6DTtt. ffillg|4TJt 

^^nfc^'yT'^Sc (c I R) (D±mtif}^c I Rm^Jt^ 

»tg|5 (C I R«;(3H-^gP8ICfflar'5) TftS^tlS,. . 

[0 0 9 31 c:©c i'Rm*tf»g5T«©e.nit±m* 

a, aiSM (*SSg9lCffiST-5) 'vttl:^$n. -tCT 
a|S$n-5, c:©a«$n^c«:'3«, ^JIS*^e)lt®JI§ 
(JtlSSi oicffiST^.) ^mtj-^n^. c©it«§gtc: 
tt, ±f2mSE§g©^3?iSJIttt)(cfflg|il4T?.«l^^rn 
fc5'-yy^»*«A*5n5. c:©tbt!l!|gTltt. i^^*© 
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[0 0 9 4] czn. u±(DmiEmm\zm-:5<mit^i 

[0 0 9 5] 08«tgjiSJi^gSlDlCiDliTtt> 0 
^ y •:f@^m^m D IC J; OfflBIS 4 (ommmz^nLx 

4xit. ^sm^4(oaitirut>*>m^m (s.^) ^mw 

n^z.t\zm, na. ^mm<oM^4xit. lust 
ji/zf ij XM-mns^^M,m ltu;s c i , ^ ^ 

[0 0 9 6] R±ISi§^tfc<k5tC, *SIM©J^^4IC<t 
ntf, LMSTJUfUXi^^frSSiO^-^ya^HfrgS 
t©»4ttlC«ibT> 0 3'5/yH5£llfTa56D*»*S!fi 

KffSgfpf «c:t*tTt«. WSEUfc 
«lt£i:UTIelK««S/h$<-r-5Ct*iBligTab'5. T 

[0 0 9 7],^J££2BM5. $T, H9^k&*||®Jgffi 

[0 0 9 8] ST. mesi\z-D\,^xm.m-r^. Enoa* 
mm 1 Ett. wsmLTzmmcomm i ©eMssit^gg i 

ail)*S^3Sr:frUT^^kgl 1 (01 \z^t^ 
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[0 0 9 9] &mmm^&m i ei*. i o \z 

7siLrzi.oiZ. fflg|gi4. <iSiJk'-> SlslK2 0, 
i^fafy hv7 h|51K2 1. iKifPf^f£|5]K2 2. iiJ: 

<isyftiiiiiK2 s^iiATt^'^. ffii9^4». mm 

m^tiiti-r^o czx. hu-->ir?^m\z\t. m^^j 

[0 10 0] mmHy hv7 M11SS2 Ofi. ;S'-;/7'Sc<t 

hSrMbTHl;bt-S. i^fntfi' h->7MHlE8 2 1 tt> US 

fnf^fi£lHlK2 2cDai;'3lC*ftTt'-;/ h->7 h$:iS-r. fe^ 

[0 10 1] z:L-C, \£yh'>yht\t. tf-;/h»594 

;&S/cttfetI-f e>-rilf^T*-5. fci:A«. 2mmix 
0 0 0 1 0 1 0 0 tli^ 8 f-;/ hCD5^?iJ5-;&tC2 t:-> h 
->7h-rSi, 0 0 0 0 0 1 0 1 tJS:0, £tCl f-v h 
v'^hrsi. 0 0 1 0 1 0 0 Oi^SS. 

[0 10 2] sjf^cot^Tia^g-rs. s-f, 

<@S'Jf-y hvy h|ElK2 0. i^WfiElHlK2 2's-en-? 

nm:t;^ns, mmi^&ieim2 2xit, «iisg4*^e.ai 

■tOiSfttt^fOtfy h>'.7hlalK2 I'vtbASn-S. 

1-->7HhIK2 ITtt, ^fnfPfig[HlK2 2Ai^aj 

f]:^nrci^mzMvx\iy h->7 Kji^jgsn, ^oi^:^ 
[0 10 3] mm\zyh'>yh^i^2Jijnt. ffi 
\znLXWi-<0}iy hvyhm^n. ^.co^;^*WJ 

x\t. figijf-y h>-7Jb.iHiiS.2 od^effi;'3^nfcffiSffl 

IHi-E-n-?ntCiSfth*-> h->7 M5IK2 1 O^lnAijIi!). 
[0 10 4] e^±CD{5iMg|ft^^SJL-Et*3t,iT, ffiH 

\t, mmLfzMMmiM^iikmtLx. n (Ntt@ai 

18c) \dyh<Dmr)mL^mmzmnLfzh(Dt-r^. u- 
Jkm(DMEMmii.. mmf}^.o wo) B§...(geiigi-tf - 

T. ^S; (2) , (3) ®ll«^!is«aT5. 
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[0 10 5] 



[0 10 6] 



m2] 









-1 


... -1 






-1 










-1 


-1 





[1^3] 



(2) 









-1 










-1 


... -1 ' 




a+b a 


a 




-1 




... -1 




8 a+b 
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• • • (3) 












-1 


-1 






a a 


a+b 





[0 10 7] Sk±0^ (2) , S (3). IC*5ViT. rzt 
Xii. m=5 (MJR?iJcD|8»8«3 1) . N^lSfTS 
t. a = l/32. b=l/ (32X16) tfii. :i 
(1/3 2) XffiSffiHn+ ( 

i:;i!£III6.-C*S. • - 

[0 10 9] JtSSnfcffiSlSBUK-OtiTffiPl 
S 4 y :^ft i l^-iH&<Pffi.?ffllWIBmfn S 
<tf)t'bfc©T. ej|IK!|#tt®Jft)t»«*iS< JILT'S 

■ [0 1 1 0] Sfc. MX2LSffliclfe®T^_S®^tT- 
^jrg- a BffilH 0 2 ■ - 1 (m (i S ^Sc) J: 75: 0 , 



I' 



[0111] C CD^lf IIMCOJ©^ 1 ~ 5 (Cct 0 

[0 112] 



1/5 1 2) XfflSffiMro^fP - (4) 

[0 113] -D^oi^miz^rm, ^m^ixrzm\t$> 

^m^mtm^LtzGrnm 
^^^ht (cg^mjTf^sK L fz^mmyinm^m t (Dm 

[0 114] -3$'©^Bjcj;n«, Sff^nfcJ^^iJi:* 
»&|g?^LT, §^ilS2^Ji:^t^LfcgillK#^4^£t>^:^C 
=Bro:>S^Stii»ia^ni,ct\zUaA.rhu-->{fmm(o 

[0 115] 0^ffl%Bjcj;n«. «/jN@^¥i^7;i'=f 

* i: iz^mmvi^^Ltz^mm\(Dm-^mt<Dmmf)^ 
[0 116] z>^<o^mz^rni. sminit?ikmt$> 
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«^gs*n# ens t to 5am$$i- 
[0 117] t5f^<^«Bj(cj:n«> fiMssi^if^sr^ 

-^T'fi^lStc^t'^T, ^■(0^m:>J^£a (0<a<l) iSL 

[0 118] ^^(o%?«tcj:n«. sffisnfcj^yjtit 

[0 119] Of'cO^BJtcintf, §<t$nfc^^Ji* 
IC^ T * *^ i; ^> n^mi ICS o Ti^fa 

[0 12 0] tj^cD^Bgicina. sm^ti/cj^^ijtag) 

> d^^^^ij C <fc 0 iEm:^gS ©SlS^Jn^^f^ * J: J/ V 7 

[0 12 1] .of^®%gg(cj;ntf. -fffiKsnfcifSffiM 

ffllCOtJT;? •> yiSt |Sl-l@§CCDffiSffillHlco;K?a$* 

[0 12 2] r)^©%ggicj;n«. *e.A^i;j?)fflje$n 




^M^l 1-313013 



jS:*3-&geffigao®*2» - 1 (maa^ssc) tuo. 

[0 12 3] ■sj^wfgfl^icina, §{t$nfc?^3?iJiJi 
^'^m^iin'^0s.^^m^t^^oizLtc(Dr. hu- 

•rs. 

[0 12 4] •Q^o^Hgicjcnfi, §:m^nTcJkmtm 
[0 12 5] -:>^<D^mz^nii. WL'hBmw-^jjvzi 

/JN ^ < ;a 5 J; eiS^i^lf ^ If El- -5 <}; 5 IC b fc CD 

[0 12 6] -D^(Dmmt^n\i. ^m-^ntzi^mtm 

'&mmn\zte\<^x>Y^-&ts.m^m^-Q¥m.^s.(r>%\^^B.m. 
[0 12 7] o^o^g^icj^tiff. fi3ll^§^$^4sg•r5' 

•y:^^»C:^^>T, ■?-®^m:^Sa (0<a<l) <SL 



13 



#H¥ 11-313013 



[0 12 8] 'D€<Dm\zj:rni. ^tjtsnfcffisfflM 

[0 12 9] fce.A^Di*ffl,^$n 

[0M<^«m7^isiM] 

[0 1 ] :^mmo)mm<omm i ^sesiKJt^Sii 

m2] mi\z7rsLrz&mmm^^m.(oo^'y-:fmi& 

ms] ^m<Dmmi\z^f^iT^y/%is^<DmiEmMk 

m4] :^^^(7)^m(r>mm2\z^^&Mmm^&m 

[05] mmoimm\z^f'^xi'y:fm^<omsEmm 

me] :i^%m(Dmm<omm3izi.i>&mmm&&m 



[08] ^%moi%m<Di&.miA\zii:b^m^m^mm. 
[010] ^^mommo)Mm 5\z^ ?>&m^m^m 

e ® — ^ ^ i£: T y □ i7 0 T fe -5 . 
•>i'0Tfe-5. 

[012] mMiz^ifiBim.^Mmm(o--m^mt: 

[013] S£*lC*5tt2)e^igSg©i0«fiK«SJ 

Sr^-ryn->i'0Ta&5.' 

[014] ^m\zj^^y-v-->{fjkm<o^Bmm 

#tt$3^U> |3|0 (a) fi-y-'f HD-:;'/it#ffiL;5:lie 

E.mm<^\t^^rmr$>K). mm (b) aij-i-Fn-:/ 
[015] '^mziini,&mm&mm<o~m^mi . 

[^J^oiftB^] 

1 hu-=.>{fmmAi]^. iA~iE esiKii 
2 §tim^JA:»jSffi^. 3 9y:fm^mt)i& 
4 ffiMSg. 5 LMS7;i'::f'JXA||f7gi5. 6 
0^-;/7'@^*ffgi5. 8 CIRm;'3H-m 9 m# 
10 tt«Elg, 2 0 <i«iJlf5;h->7MHlK, 2 1 
^afy hv7hllIK, 2 2 igftf^figEIB. 2 3 



[01] 



[03] 




\ [01 3] / 



I — . 


1 




I — n 










r— • 







(«Mtt) a)ttiB 

•0^ v^^ttai 




cm 



t12 



J3 
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[01 51 



6A 



1 10 



IB 



(58 



CIR^3 



•-mtitm {mm nim 




[07] 
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[^81 



m9] 




mm 



[01 0] 



112] 



r1E 



,22 



21 



20 



23 



'J 
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114] 



(a) 
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